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ABSTRACT 

This study pcSposes that children's phonological 
behavior at Stage VI of sensorimotor development may shov markedly 
decreased variability comparedf to children at Stage V, According to 
jPiagetf sensorimotor development during Stage VX is distinguished 
/from preceding stages by the onset of representational ability and 
/ ability to form mental combinations. Twenty normally developing 
, children, half of vhdm *irere at the "one-vord" stage and the other at 
; the **ttfO*tford'* sta^e (respectively V and VI) , vere seen for a minimum 
of tiro and a maximum of four ^Sessions vithin a period of six veeJcs, ,A 
controlled experimental playroom vith normal;, environmental stimuli 
and a standard set of objects and books vere used* The Ordinal Scailes 
of Psychological Development (Ozgiris and Hunt, 1975) vere 
administered, and^ samples of nQnimitative speech vere ta^^en. The data 
vere subjected to analyses pf production. Variability , optional 
processes, and phohe classes. Results indicated; (1) Children at 
Stage VI manifested significantly less production variability than at 
Stage V; (2) a greater relative number of optional processes vere 
necessary in describing Stage VI pl^onological behavior; (3) Stage VI 
children shoved- a greater number of phone classes per Ohlld; and (4) 
a marked decrease in variability correspondence of Word-^initlal 
sounds Was evident. The study concludes that there is significantly, 
less variability in the phonological behavio^ of childten at Stage VI 
than, ait Stage V, suggesting a degree of di^ontinuity in phonological 
development, (HHP) /\ 



* Reproductions supplied by BDRS are the best, that can be made ^ 

♦ from the original document, * ♦ 
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SENSORIMOTOR DEVBtbPMEfJTt AND DESCRIPTIONS OF'CHIJ*D PHONOLOGY: 
% PRELUitNAEY VIEW OF PHONOLOGICAL' ANALYSIS FOR STAGE I SPEECH 

Richard G. Schwartz and M. Karen Folger 
Department of Audlolpgy and Speech Pathology 
Mein>hl*^ State University 

} ' 'r '" ' . ■/ \ ^ ' 

Fergufiioa^d Farwell's (1975) examination of the phonology of tKe 
first fifty wonds representedi a departure from earlier proposals 
concerning phoiTotofilcal devel'opiikent in chil^lren under two years of age. 
Moreover, it ha^ served to focus otit attention on this period of 
development in plpnological acqulaltlon. While Ferguson (1976) has 
described this as^H^narbltr^rlly chosen periodt Ingram (1976) has ^ , 
suggested that i^th r^^ect to cognitive and Ungulstlc development, the 
first fifty v^ords constitute a naturally separable stage in phonological^ 
development. The iiq>lic^lons^ of, co^itive developments for descriptiona 
of plwnologlcal acquisition during and following this period were the , 
focus of the present investigation. . ' ' 

With the attainment' of Stage- VI of sensorimotor Intelligence,, a 
c^ld begins to gain significant freedom from immediate actions and 
enters a period characterized by the inUtial development of ^ 
representational abilities. Tor many children, this development i& 
concomitant with Che initial use of two^^ord utterances (Morehead & 
Mbrehead, 1974jN^ich in turn is concomitant with the acquisition of the 
fiftieth word (Nelson, 1973).- With the onset of representational ;/ 
thought, the child begins a restructuring of his cognitive knowledge^ / 
which, results iir a consequent restructuring of all'^lyehavior stemming 
from this knowledge. Thus Ingram*s argument for the separability of the 
phonology of the first fifty wortfs would appear to be well-founded. 
Furthermore I these considerations lead us to question the ; 
appropriateness of crediting prerepresentational chiljlren with the same 
knowledge, acquisition; and/or suppression of the complex rules, 
processes, and systems of contrasts imputed to older children. . >{ 

Plaget's observations and descripftions of sensorirjotor developiiW|nt 
during. Stage VI and the preceding stages lead to specific hypotheses 
concerning differences one might expect to find in comparing j ' .^- 

prerepresentational and* representational phonological behavior. Stajge 
VI is distinguished from preceding stages of sensorimotbr development , 
largely in terms of (1) the onset of representational ability 'and^:(2) 
the onset of the ability to perform mental coinbihatioEX&- Ihe action 
schemes which became coordinated during Stages IV and' V are inteiriallzed 
during Stage VI, thus permitting re-presentation of the^ schemas;-Jv 
Before the child reaches Stage VI thought he is dependent upon ttie^^ata 
of direct perception (Piaget, 1952y7 or as Mbrehead'and Morehead:] (1S74J 
point out, the child is limited to ^contextual recognition that is!]! 
static and momentary" (p. 178). Ttvese cognitive limitations may^te: 
invoked in explaining the> observed variability'ln children's lin^stic 
behavior at this stage. Phonological friability during this pe^pd was 



-8- 



lu ^ OJS z £ 

*M ^ -5 Of. 



S8 j3 1.4. Ob 



aIZ O ^ O 



A lU K ^ ^ — 




one of the JUpre 3trlkLng:observatiQQs reported by Ferguson and Farwell 
and has also been noted by other investigators (e>g. Ingtam^' 1976). It 
should be emphasized that such variability does not simply disappear 
after the acquisition of the fiftieth word. In spite o£ the continuation 
of variability, the onset of the ability of mental re-presentation in / 
Stage VI leads to the hypothesis that the variability of phonological 
productions should .mark'edi^' decrease during this i*erlod. . ^ / 

. 1 • ' - ' ^ / 

The onset .of th^ ability to perform mental QOmblnations may also / 
have significant imc>li.cations for phonological .behavior. As Pia^t ' 
(1952) notes, the Stage VI child no longer " singly evokes operatitms i 
already performed, but:, is dble to' combine i>r. compare various images iW 
his imagination!' (p. ^54}. Piaget also notes that the combinations ' I 
establlshed'by pre representational intelligence '*link only successive/ 
perceptions and movetknts , without an overall tepresentation dominating 
the states" (1962» p; 238). Prior to the emergence' bf this overall ' 
representationaJL ability, it may not be appropriate to credit the child 
vltlfr either a sy^ tent of soxmd conCrasts or a set of processes (i.e. 
mental operations) Which may be applied systematically. This inability 
to construct an oveirall representation renders ^the lexlcaJtljr based 
approach of Ferguson an4 Farwell (1975) a far more tehsBle description 
of prerepresentational phonologic^ acquisition than previous approaches. 

The, ability to perform mental comb in at ions and construct an overall 
representation may be reflected in a reduced nusnber Qf apparently 
noncontras^ive sounds revealed in an analysis of children *8^; phone 
classes. Such a reduction would at least provide indirect eyldttice of 
Increased systematlcity in chlldren*s sound contrasts, ^rthermore, 
given these cognitive developm^ts^ it would be expected that only then 
would children begin to have the ability to apply a set of rules or 
processes consistently* Thtts a reduction in the number of ^optional* 
processes necessary to describe the productions of a particular word 
form would be an esipected consequence of this development. ; 

The purpose of the. present Investigation was a comparison of the 
phonological betiavlor of children at Stage VI of sensorimotor 
development and the phonological behavior of children who had not yet 
-reached Stage VI. In this paper we will focus on phonological vafiablity 
ad 'revealed by production variability, optional processes, and phone 
classes evidenced in the spontaneous speech of representational and 
prerepresentational children. . . 

- . ^ METHOD ' _ 

Subjects ^ 

Twenty normally developing subjects esdtibiting language at the 
level of Stage I as defined by Brown (1973) were included, in this 
investigation. Ten of the children were at the 'one^ord' stage (MLU 
1.00-1.03) and the remaining ten children had begun producing two-word 
utterances (MLU 1<11-1,40). The mean utterance lengths as well as the 



chronological a^es of the Children are presented In Table 1. As • 
determined by ^he parent occupation scale of the Index of Status ^ 
Characteristics (Warner, Meeker* & fiella, 1960); all but one of the 
children bajne from 'middle class famLlies , The remaining child came 
from a lower class family i . [ . ' ' ' ^ 

Procedures . ' . , ^ ^ ^ 

Gilldren were s^en for a minimum of two and a maximum' bf foui; 
sessions within a period of six weeks, in an experimentarl playroom under 
controlled conditions. To approximate a hoioie environment, thfe p^Syrobm* 
was designed to res^nible a living room and wa& ^furnished as such,. In 
order to provide the children with comparable enyirbhmehtal stimuli 
during the course of saiiq)ling, each child was presented vith a standard 
set of objects and b^oks and a set of situations ^enacted by/:the,^/j^ 
investigators. Addirlohally , during the second session, each chlid was 
administered three o& the Ordinal Scales of Psychological Dgvelopment 
CUzgitis & Hunt, 1975\:>Xi) Scale II — The .development of means for . r 
obtaining desired envijf^ental events, (2) Scale IV — The development of 
schemes for relating to objects, and (3) Scale V^The construction of 
object relations in space. , - 

. ' . • ■* 

Sauries of nonimitative speech* at least one-hundred utterances in,' 
length, were collected from each child. The san^le size for eaph child/ 
is given in Table 1. Live transcriptions were made, of all the children's 
utterances as well as relevant adult utterances and situational conteicts. 
In addition, all sessions were video and audio taped. Utterances were^ 
considered ^or analysis if an adult equivalent could beai^dentified fo^ 
the child^s woift^ormCs) or if the investigators agreed there was 
consistency in thS^< 



^ccom|>anying nonlinguistlc contexts. 



For the -purpose of phonetic trans^criptioh, the International ' . 
Phonetic Alphabet was supplemented by some of the diacritic symbols 
developed by Bush, Edwards^ Luckau, Stoel, Macken, and Petersen (1973)^ 
In order to arifive at a transcription 'for analysis, audio t^es from i 
each session were reviewed and compeared vith live transcriptions. : 
Disagreements in the broad. transcription of an utterance led to its V 
exclusion.. * ■ \ 
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Method of Analysis ^ 

Children were grouped according to whether or not tliey performed it a 
level indicative of Stage VI across' all three scales of sensorimotor ; ; 
development. , Children who performed at the level of Stage VI across the \* 
; three scales were considered to be in Stage VI of sensorimotor 
development. Children who did not perform "at this level across all three 
scales were labeled Stage V. Synder (1976) has observed that Scale II, 
the means/ends scale, is the most difficult and typically the last scale 
on wiilch chiidxen will reach Stage Vl-. Therefore, t;he scale wtfs \ 
crlterial for grouping in that it served to determine if a child had 
truly attained Stage VI. The subject groups are presented in^Tableil. 

1 ' Three major analyses were applied to the data: (1) an analysis of 



Table 1 : Subject characteristics Including: (1) chronological ag& (C.A.) 
(2) niean length of utterance (MLn)^(3) sa^le slze^ and (4) derived / 
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Martha 


'21 mos-. 
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Mandy 


18 mos. 


1.28 


■ 198 - l^ 


1.76 


flax LriL f • 




1 01 


150 


■ 1 71 ^ 


Stacy 


21 mos. 


1.01 


214 


1.74 


Eric 


16 mos.. 


1.03 


216 


2.10 ' 


Forsythe 


18. mos . 


1.02 


163 


. 1.83 


Chrl? tlan 


22 mos. 


1.40 • 


. 452 


1.50 


Aaron 


16 mos.'' 


1.01 


■ . 230 


1.65 


Jenny 


16 mos.v 


i.oo' 


115 


1. 88 


Meredith 


21 mos. 


1.22 


431 


1.53 


Zackf 


19 mos. 


1.01 


359 


1.65 


Heather 


15 mos.* 


1.01 


140 • 


l;66 
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production Variability, (2) a proceq's analysis, and (3) an analysis of 
phone; classes;. ^, ' • > 

'Wh;lle variability. In the sense' of different productlons^of the s^ 
word has been 6b.served and discussed by Ferguson and Farwell ,(1975) among 
others, ±% is not. cl^ar what In fact represent different productions for 
the child. If , one were to use an extremely fine system of transcription^ 
variability might be grossly overestliriate<}. Since no lempirlal evidence 
concerning this Isstie is' ^currently available, we chose a more cautious 
approach to variability. Productions of the same word! were defilned as 
different if there- were differenced in. broad transcription or ^di^f ferences 
involving palatalization, asplratlon,^or voicing. .1 

Variability was computed in the form of aTratlo delrlved by dividing 
the total number of different productions for a child by the total 
number 'of words atteiq>ted.. A ratio of 1.00 would indicate ho, variability , 
while higher ration would indicate greater varlaBllity; | The variability 
ratios far each child are presented in Tabl^ 1. 

The process analysis ^of chlldren*s l&xlcal productions focused on 
, processes describing the relationship between consonaatsl in the adult 
form and consonants in the children's productions. Ingram* s (1976) 
descriptions of phonological processes served as the bases for this ^ 
analysis. It should be eiq>haslzed that this analysis .ura^ not undertaken 
for the purpose of ascribing a set of rules to the children. Rat;)ier, the 
purpose was an examination of the relative frequenpy of ciptional 
processes. Any-process which, while necessary to the :descWlptlon of one. 
or more of a child's productlon(s) of a particular word, yas not 
obligatory in the description of all of the* child's productions of that 
particular word, was considered to be optional. For e^anwle, if a child 
produced , the word ball twice without final consonants and once with a^ ^ 
final consonant, then final consonant deletion would have loccurred twice as 
an optional process* In order to account for varying samplle sizes ^and 
thus the total number of processes identified for each child's sample, 
a ratio was derived for each child.. The ratio was arrlvedl at by dividing 
the total number of occurrences o^ optional processes by ttie total number 
of nonop^lonal processes! ■ " , , ' 



Finally, an^ analysis of the word-initial ^hone classe 
following the procedure outlined by Ferguson and Farwell .( 
word-initial sound and the sound (s) with wtilch it varied (lie. 
corresponded) constituted a phone class.' Such an analysis serves not 
'only to group together Word-initial sounds which correspond 
serves to separate out those sounds or groups of sounds whl 
correspond and therefore ma^^ be contrastlve. The approach 
based and thus.pll categorizations of correspondence and | 
noncorrespondence are with respect to lexical It^ms. Followmgl a strategy 
adopted by Ferguson and Farwell, we distinguished as few phone classes: ^ 
as possible. Thus, if anything, biasing the analysis in thel dlrectlonl ' 



was performed 
75) . Each 



but also - ^ 
do not 
Ls lexically 



of underdlfferentlatlon^ The phone class analyses were examined in 
terms of the total number of phone classes per child and the jnumber of 
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single^meniber Iphone "classes per.'dhild. The former allowed us to Infer 
the Hegreje Qf jdlffereiitiation of children's wor'd^iiiltial consonants. 
The latter indkcated the degree to which children's wordrlnitial 
consonants corresponded or in fact \fiaried. 



RESULTS AND iJeSCUSSION 



\ A comparison of the variabilij^ ratios for the children "in each, of 

I the two groups revealed a significant difference between the groups in 
i the hypothesizek' direction, ^ (18) » ^»13, £.< /0005 .(one-talked) . This 
finding indicated that the children in the Stage VI group manlfe^^ted 
significantly less variability in productipn^than the children in the 
- Stag^ V^group., In order to insure that this differ^ce w^ydue Co a^ 

difference in sensorimotor I developik^nt rather than,a different^e between 
^the group in chronological j age, ^ubs^sples were selecte^^^xo^ each^grpups' 
(Q'.A. 20 to 22 nionths) and Were cosqyarexl 8tatlst^ca^y wllih regard to 
variability ratip?^ A Mann-Whitney U-Test-'reVealed no significant: 
difference between these subsamples . A similar apptoacb/vas^ ei^loyed 
^ ±n determlnjlng wnether this dif ference might be^j^rlbUted to^ a - 
difference in nkean utterance lengths. No significant difference was 
revealed between subsamples frjpm each group which" included children . 
with mean ^utterance lengths ranging from<^£. 22 to 1.88. 

^ - ' ■ ^"I * " - ^ ■ .■ ' 

The groups also differed significantly iti the predicted direction 
with reaD&ct to^ the ^relative frequeticy pf ^optional' processes, (IS) 
2.59, p'il'.Ol (dne-talled) • Thus a greater illative ninnb.et of optional 
processes were >ne'cessary^ In^'jlescribing the phonological behavior ^of the 
^children In'th^ Stage V group. 

There ;are at least two explanatlons^fbr^the occurrence of optional 
processes ^in Chis analysis. The most obviotjts possibility is siti^ly that 
thiey are Che result of the child's variability in the production of word 
forms. 'It is a^o possible that^ prfor to the onset. of representation 
and during the early stages of :representational^^ilities,. the child^ 
jloes not only de^l phonologicfally with a particular word in an. 
inconsistent manner, but ^Iso %s unable, to deal with certain sounds, 
soynd classes,'^or sy4,lablc structures in a^ consistent manner. , 

^ phpite class analyses were, also examined statistically. There 
was a statistically significant difference between the ^oups, t^ (18) ^ 
3,72, p<.005 (one-tailed) ;* Indicating that the driLldren in the Stage 
VI group evidenced, a greater nuniBer of phone classes per child. \ This is 
not at all surpjc^slng sinc€v one wot^^ eiq»ect such an increase as the 
child <fevelops. What is; perhaps more lnteresting_JLs the fact that" the 
children in the Stage VI group had significantly nrore single-member phone 
classes than di^. t^e children In the Stage V group, t^ (18) * 4.^5> P< 
.0Q05 (one^-talled) . This reault is suggestive of a marked 'decrease in the 
\ correspcmdence of variability of word-initial sounds. , ^ 

The results of these analyses all lead to the con9lusion that there 
vis significantly less variability in the phonological behavior of 
children who have reached Stage VI of sensorimotor development, than is 
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evident in th^ phonological behavior of children who have not yet reached 
Stage VI. While we have suggested that aih explanation for the occurrence 
of this variability may lie in a child's cognitive abilities, Stampe 
(1973)' suggests two alternate explanations. He maintains that 
variability may be the result of the correction of children's 
pronunciations by adults which 'interferes, with the child's ability to 
habituate particular substitutions, and/"or the lack of conversational 
opportunity. While these explanations are plausible, there is a lack of 
supportive data. Furthermore, an esiplan^tion based on cognitive 
abilities not only appears to be supported by this investigation, but is 
more in line with findings concerning the relationship of other aspects 
of linguistic behavior and cognitive developments (e.g. Bates, 19^6; ^ 
Ingtam, in press). 

Tn conclusion i we have proposed an argument, and presented data which 
suggest a degree of discontinuity in phonological development. It should 
be emphasized that the discontinuity we are suggesting is not dichotomous 
in nature. To suggest that representational phonology is an all"or-none 
phenomenon would not only be intuitively unacceptable, but would i^yn - 
counter^ to Piaget*s views of development. As was wntloned earlier, 
variability in linguistic behavior does not disappear with the ftrst 
occurrence of representational behavior, but rather is gradually 
eliminated. Moreover, complete representational ability does not occur 
instantaneously, but instead is the result of gradual construction. 
However, the results of the present investigation do suggest significant 
differences in the phonological behavior of representational and 
pre representational children. 

' ' ^ ^ . r ^ ^ 

Given these resuits^-we maintain that prior to the onset of 
representational ability it would be wise to proceed cautiously in 
prop\psing phonological descriptions and analyses* While the rules or' 
^ systems of contrasts which have been appropriately applied to older 
children may have greats appeal, .inappropriate applications may do nothing 
more than obscure the actual nature of early phonological organization 
and acquisition. Perhaps even lAore in^ortant though, i^ the conclusion 
that, given these differences between the phonologies ofl 
prerepresentational children, the single assun^tion of continuity in 
phonologit:al developmnt may be unwarranted/ 
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